


SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS
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(Initials)

Sampling Station Number 

Temperature (°C). . . .

PH.......................................................
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Water Sample (Yes/No) . 

Filtered (Yes/No) . . .

Numper/Type Bottles . .
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SURFACE WATER SAMPLING FORM
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SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date // / 3^ /8 _

Tine ^

Sampler____ ____________
(Initials)

Sampling Station Number....  .....  5W- 3 S'

Temperature (degrees C)....  ..... .....A±
pH................................  to3
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Water Sample (tVe^/No)..................................
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Number/Type Bottles....  ........ S
Comments............. ............ ............................
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BROHM MINING CORPORATION

FIELD MEASUREMENTS AND OBSERVATIONS 

SURFACE WATER

SITE: SO~J-'3S

Watershed:
-------------------------------- ------------

Location: N: E:

A/£l/4_5E_l/4 Sec_£_ T V N,R ^ E

DATE
TEMP
C pH

Cond. 
umhos

Flow

gpm

Gauge
Height Sample Comments

l.G /a 7 ■7 5 —

V-z-t-n ■7. JY 7.42> /?
—
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SURFACE WATER SAMPLING FORM 

FIELD MEASUREMENTS

Date __

Time

Sampler

3 / 30 / <? <?

■f 7H

(Initials)

hrs

Sampling Station Number ........
X t/t/- J

Temperature (°C)................

pH.............................
G.<s°

Conductivity (umhcs/cm) . . . . . to 7

Flow (apm) .....................

Water Sample (Yes/No) ..........

-------- t/v

Filtered (Yes/No) ..............
f\j 0

Number/Type Bottles . . .....
. . 2 /a H )

Comments.........................
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Business Phone 605-341-7284
Home Phone 605-341-2458

Hours 8 00 — 4 30 M — F

Travis Laboratories
4L — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Or
Rap'd City. South Dakota 57701

JAMES H TRAVIS
Laboratory 0-rector

REPORT DATE: 3-4-88 LABORATORY #: 362

COf

ADC

cir

SAN

SAN

i/IPANY Eneco Tech

)RESS:

METALS:

Tot _x__Tot Rec____ Diss j.___ EP Tox_____

i'.STATF? Antimony (Sb). mg/| <0.0C5

UPl F #• SW-35 Aluminum (A1), mg/1 0.29

1PIF DATE-TIME: 1-19-88 Arsenic (As), mg/1 0.011

Barium (Ba), mg/1

PARAMETER •• Minerals RESULT Beryllium (Be). mg/I <0.0005

Alkalinity (CaC03). mg/I 4 Boron (B), mg/1 <0.20

Bicarbonate (HC03), mg/I 5 Cadmium (Cd). mg/I <.0005

Carbonate (C03). mg/I 0 Chromium (Cr), mg/1 0.041

Chloride (Cl), mg/1 1 Cobalt (Co), mg/I <0.005

Fluoride (F). mg/I Copper (Cu), mg/1 0.013

Sulfate (S04). mg/I <1 Gold (Au), mg/I

Calcium (Ca), mg/I <1 Iron (Fe), mg/I 0.05

Magnesium (Mg). mg/I <1 Lead (Pb), mg/1 <0.005

Potassium (K). mg/I <1 Lithium (Li), mg/I <0.005

Sodium (Na). mg/I <1 Manganese (Mn), mg/I <0.03

Major Anions, MEQ/l Mercury (Hg), mg/I 0.0002

Major Cations, MEQ/L Molybdenum (Mo), mg/1 <0.005

Cation - Anion Balance, % Nickel (Ni). mg/1 <0.005

PARAMETER -- MISCELLANEOUS Selenium (Se), mg/1 <0.002

pH, Units 5.68 Silicon (Si), mg/I

Conductivity, umhos/cm 4.1 Silver (Ag), mg/1 <.0005

Cyanide. Total. mg/I <0.01 Strontium (Sr), mg/1

Cyanide. WAD. mg/I <0.01 Vanadium (V). mg/I <0.005

Cyanide. Free. mg/I <0.01 Zinc (Zn). mg/I 0.37

Hardness (CaC03), GPG: mg/1 <1 PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen. Ammonia, mg/1 <0.03

Solids. Dissolved, mg/I 3 Nitrogen, Nitrate, mg/I <0.10

) Solids, Suspended, mg/1 <1 Nitrogen, Nitrite, mg/1 <0.01

Turbidity. NTU 4 Nitrogen. Total K|eldahl, mg/1 0.32

Phosphorus. Ortho. mg/I

Phosphorus, Total, mg/I 0.010



Business Phone 605 -341-7284
Home Phone 005-341-2458

Hours 8 00 — 4 30 M — F

JAMES H TRAVIS
Laboratory Director

Travis Laboratories
^uOAL — ORES — ENVIRONMENTAL WATERS - FEEDS — SOILS

1854 Lombardy Dr
Rapid City. South Dakota 57701

REPORT DATE:5~24~88_________________________ LABORATORY #: 1598

co»

ADC

err

SAK

SAK

dPANY Eneco Tech

>RESS

METALS

Tot__X- Tot Rec____Diss_____EP Tox____

f-STATE: _ Antimony (Sb), mg/l <0.005

APLE#: SW-35 Aluminum (A1), mg/l 1.98

APLE DATE-TIME: 3-30-88 Arsenic (As), mg/l <0.005

Barium (Ba). mg/l

PARAMETER -- Minerals RESULT Beryllium (Be), mg/l <0.0005

Alkalinity (CaC03). mg/l 36 Boron (B). mg/l <0.20

Bicarbonate (HC03), mg/I 44 Cadmium (Cd), mg/l 0.0010

Carbonate (C03), mg/l 0 Chromium (Cr), mg/l 0.025

Chloride (C1). mg/l 1 Cobalt (Co), mg/l <0.005

Fluoride (F), mg/l Copper (Cu), mg/l 0.017

Sulfate |S04), mg/l 26 Gold (Au), mg/l

Calcium (Ca), mg/l 17 Iron (Fe), mg/l 2.20

Magnesium (Mg), mg/l 1 Lead (Pb), mg/l <0.005

Potassium (K), mg/l 2 Lithium (U), mg/l <0.005

Sodium (Na). mg/l 3 Manganese (Mn), mg/1 <0.03

Major Anions. MEQ/L 1.29 Mercury (Hg). mg/l 0.0004

Major Cations. MEQ'L 1.23 Molybdenum (Mo), mg/l <0.05

Cation - Anion Balance. % 2.38 Nickel (Ni). mg/l O.Oll

PARAMETER - MISCELLANEOUS Selenium (Se). mg/l 0.002

pH, Units 6.94 Silicon (Si), mg/l

Conductivity, umhos/cm 215 Silver (Ag), mg/l 0.0005

Cyanide, Total, mg/l Strontium (Sr), mg/1

Cyanide, WAD, mg/l Vanadium (V), mg/1 0.011

Cyanide, Free, mg/l Zinc (Zn), mg/1 0.03

Hardness (CaC03). GPG mg/l 47 PARAMETER -Nutrients

Oil & Grease, mg/l Nitrogen, Ammonia, mg/l <0.03

Solids. Dissolved, mg/l 188 Nitrogen, Nitrate, mg/l <0.10

Solids. Suspended, mg/l 8 Nitrogen, Nitrite, mg/l <0.01

Turbidity, NTU 84 Nitrogen. Total K)ekJahl, mg/l 0.37

Phosphorus. Ortho, mg/l

Phosphorus, Total, mg/l 0.064



BuSin«M Phon* 605-341-7284
Horn* Phon« 605-341-2458

Hours 8 00 — 4 30M — F

JAMES H TRAVIS
Laboratory Dir actor

Travis Laboratories
^OAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr

Rapid City South Dakota 57701

REPORT DATE: 6-15-88__________________ LABORATORY #: 2013

COI

ADC

err

SAN

SAN

^PANY Eneco Tech

)RESS

METALS

Tot x Tot Rec Diss EP Tox

T-STATE
r

Antimony (Sb). mg/I <0.005

/IPLE # SW-35 Aluminum (A1). mg/I 0.77

/IPLE DATE-TIME: 4-21-88 Arsenic (As), mg/I 0.013

Barium (Ba). mg/I

PARAMETER •• Minerals RESULT Beryllium (Be), mg/I <0.0005

Alkalinity (CaC03). mg/1 36 Boron (B), mg/I <0.20

Bicarbonate (HC03). mg/1 44 Cadmium (Cd). mg/| 0.0005

Carbonate (C03). mg/1 0 Chromium (Cr), mg/I 0.018

Chloride (C1). mg/I 1 Cobalt (Co). mg/I <0.005

Fluoride (F), mg/I Copper (Cu), mg/I 0.008

L_ Sulfate (S04), mg/I 21 Gold (Au), mg/I

Calcium (Ca), mg/I 15 Iron (Fe). mg/l 1.00

Magnesium (Mg), mg/I 2 Lead (Pb). mg/l <0.005

Potassium (K), mg/I 1 Lithium (Li), mg/l <0.005

Sodium (Na), mg/I 3 Manganese (Mn), mg/l <0.03

Maior Anions, MEQ/L 1.19 Mercury (Hg). mg/l 0.0002

Major Cations, MEQ/L 1.13 Molybdenum (Mo), mg/l <0.05

Cation • Anion Balance, % 2.59 Nickel (Ni). mg/l 0.005

PARAMETER -• MISCELLANEOUS Selenium (Se), mg/l <0.002

pH, Units 7.09 Silicon (Si), mg/l

Conductivity, umhos/cm 100 Silver (Ag), mg/l 0.0011

Cyanide, Total, mg/1 Strontium (Sr), mg/l

Cyanide, WAD, mg/I Vanadium (V). mg/l <0.005

Cyanide. Free mg/| Zinc (Zn), mg/1 0.01

Hardness (CaC03), GPG: mg/1 46 PARAMETER - Nutrients

Oil & Grease. mg/I Nitrogen, Ammonia, mg/l <0.03

Solids, Dissolved, mg/I 80 Nitrogen, Nitrate, mg/l <0.10

r Solids. Suspended, mg/1 <1 Nitrogen, Nitrite, mg/l <0.01

Turbidity, NTU 39 Nitrogen, Total Kjeklahl, mg/l 0.28

Phosphorus, Ortho, mg/l

Phosphorus, Total, mg/l 0.024



Business Phon« 605-341-7284
Home Phone 605-341-2458

Hours 8 00 — 4 30 M - F

Jravis Laboratories
.OAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr

Rapid City, South Dakota 57 701
JAMESH TRAVIS

Laboratory Director

REPORT DATE 7-12-88

COMPANY: Eneco Tech

LABORATORY #: 3141

cir

SAN

SAN

T-STATE Antimony (Sb|, mg/l <0.005

/IPLE#: SW-35 Aluminum (A1), mg/l 0.18

ilPLE DATE-TIME: 6-9-88 Arsenic (As), mg/1 <0.005

Barium (Ba), mg/l

PARAMETER •• Minerals RESULT Beryllium (Be), mg/l <0.0005

Alkalinity (CaC03), mg/1 Boron (B). mg/1 <0.20

Bicarbonate (HC03). mg/I Cadmium (Cd). mg/1 0.0007

Carbonate (C03), mg/1 Chromium (Cr), mg/1 0.005

Chloride (C1). mg/1 Cobalt (Co), mg/1 <0.005

Fluoride (F), mg/1 Copper (Cu), mg/1 0.014

Sulfate (S04), mg/1 Gold (Au). mg/l

Calcium (Ca), mg/1 Iron (Fe), mg/l <0.05

Magnesium (Mg), mg/1 Lead (Pb). mg/l <0.005

Potassium (K), mg/I Lithium (U), mg/l <0.005

Sodium (Na), mg/l Manganese (Mn), mg/1 0.04

Major Anions, MEQ/L Mercury (Hg), mg/1 0.0003

Major Cations, MEQ/L Molybdenum (Mo), mg/l <0.05

Cation - Anion Balance, % Nickel (Ni), mg/l <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/l <0.002

pH, Units Silicon (Si), mg/1

Conductivity, umhos/cm Silver (Ag), mg/l <0.0005

Cyanide. Total, mg/l Strontium (Sr), mg/1

Cyanide, WAD. mg/1 Vanadium (V), mg/1 <0.005

Cyanide, Free, mg/1 Zinc (Zn), mg/l 0.09

Hardness (CaC03), GPG mg/l PARAMETER -Nutrients

Oil A Grease, mg/1 Nitrogen. Ammonia, mg/1

Solids. Dissolved, mg/l Nitrogen. Nitrate, mg/l
r-

Solids, Suspended, mg/l Nitrogen, Nitrite, mg/l

Turbidity, NTU Nitrogen. Total Kjeldahl, mg/1

Phosphorus. Ortho, mg/1

Phosphorus, Total, mg/1

METALS

Tot____Tot Rec Diss EP Tox



Business Phone 605-341-7284
Home Phone 605-341-2458

Hours 8 00 - 4:30 M — F

Travis Laboratories
^^OAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr

Rapid City. South Dakota 57 701

JAMESH TRAVIS
Laboratory Director

REPORT DATE: 7~12'88

COMPANY Eneco Tech

LABORATORY #: 3140

CIT'

SAk

SAk

/-STATE Antimony (Sb), mg/I <0.005

dPLE# SW-35 Aluminum (A1), mg/I 0.32

APLE DATE-TIME: 6-9-88 Arsenic (As), mg/I <0.005

Barium (Ba), mg/I

PARAMETER •• Minerals RESULT Beryllium (Be). mg/I <0.0005

Alkalinity (CaC03), mg/I 88 Boron (B), mg/I <0.20

Bicarbonate (HC03), mg/I 107 Cadmium (Cd), mg/I 0.0005

Carbonate (C03). mg/I 0 Chromium (Cr), mg/I 0.034

Chloride (C1), mg/I <1 Cobalt (Co), mg/1 0.007

Fluoride (F). mg/I Copper (Cu), mg/1 0.014

Sulfate (S04), mg/I 42 Gold (Au), mg/1

Calcium (Ca), mg/I 40 Iron (Fe). mg/I 0.42

Magnesium (Mg), mg/I 3 Lead (Pb). mg/I <0.005

Potassium (K), mg/1 1 Lithium (Li). mg/I <0.005

Sodium (Na), mg/I 4 Manganese (Mn), mg/I 0.09

Major Anions, MEQ/L 2.64 Mercury (Hg), mg/1 0.0003

Major Cations, MEQ/L 2.51 Molybdenum (Mo), mg/I <0.05

Cation - Anion Balance. % 2.52 Nickel (Ni), mg/I <0.005

PARAMETER -* MISCELLANEOUS Selenium (Se), mg/I <0.002

pH, Units 7.04 Silicon (Si), mg/I

Conductivity, umhos/cm 250 Silver (Ag), mg/I <0.0005

Cyanide, Total, mg/I Strontium (Sr), mg/I

Cyanide. WAD, mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn). mg/I 0.09

Hardness (CaC03), GPG: mg/I 112 PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen, Ammonia, mg/I 0.04

Solids. Dissolved, mg/I 186 Nitrogen, Nitrate, mg/I 0.11

Solids, Suspended, mg/I 12 Nitrogen, Nitrite, mg/I <0.01

Turbidity, NTU 4 Nitrogen, Total Kjeldahl, mg/I 0.24

Phosphorus, Ortho. mg/I

Phosphorus, Total, mg/I 0.047

METALS:

Tot x Tot Rec Diss EP Tox



Business Phone 005-341-7284
Home Phone 605-341-2458

Hours 8:00 — 4:30 M — F

Travis Laboratories
lOAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Or. JAMES H. TRAVIS
Rapid City. South Dakota 57 701 Laboratory Director

REPORT DATE:7-29-88_________________________ LABORATORY #: 3594

COf

ADC

cir

SAN

SAN

vIPANY- Eneco Tech

)RESS:

METALS:

Tot Tot Rec Diss X EP Tox

/-STATE: Antimony (Sb), mg/I <0.005

/IPLE#: SW-35 Aluminum (A1), mg/I 0.75

rfPLE DATE-TIME: 7-1-88 Arsenic (As), mg/I 0.006

Barium (Ba), mg/I

PARAMETER - Minerals RESULT Beryllium (Be), mg/I <0.0005

Alkalinity (CaC03), mg/I Boron (B), mg/I <0.20

Bicarbonate (HC03). mg/I Cadmium (Cd), mg/I 0.0008

Carbonate (C03), mg/I Chromium (Cr), mg/I <0.005

Chloride (C1). mg/I Cobalt (Co), mg/1 <0.005

Fluoride (F), mg/I Copper (Cu), mg/I 0.030

Sulfate (S04), mg/I Gold (Au), mg/I

Calcium (Ca). mg/I Iron (Fe), mg/I <0.05

Magnesium (Mg), mg/I Lead (Pb), mg/I <0.005

Potassium (K), mg/I Lithium (Li), mg/I <0.005

Sodium (Na), mg/I Manganese (Mn), mg/I <0.03

Major Anions, MEQ/L Mercury (Hg), mg/I <0.0002

Major Cations, MEQ/L Molybdenum (Mo), mg/I <0.05

Cation - Anion Balance, % Nickel (Ni), mg/I <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/I <0.002

pH, Units Silicon (SI), mg/I

Conductivity, umhos/cm Silver (Ag), mg/I 0.0011

Cyanide, Total, mg/I Strontium (Sr), mg/I

Cyanide, WAD, mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn). mg/I 0.05

Hardness (CaC03), GPG: mg/I PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen. Ammonia, mg/I

Solids, Dissolved, mg/I Nitrogen, Nitrate, mg/I

> Solids, Suspended, mg/I Nitrogen, Nitrite, mg/I

Turbidity, NTU Nitrogen, Total Kjeldahl, mg/I

Phosphorus, Ortho, mg/I

Phosphorus, Total, mg/I



Business Phone 605-341 -7284
Home Phone 605-341-2458

Hours 8:00 — 4:30 M — F

JAMES H. TRAVIS
Laboratory Director

Travis Laboratories
^OAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr.

Rapid City. South Dakota 57701

REPORT DATE: 7-29-83__________________ LABORATORY _________ 3593

COf

ADC

CIT'

SAK

SAN

VIPANY: Eneco Tech

)RESS:

METALS:

Tot X . Tot Rec Diss EP Tox

/-STATE: Antimony (Sb), mg/l <0.005

UPLE #: SW-35 Aluminum (A1), mg/l 1.11

4PLE DATE-TIMF- 7-1-88 Arsenic (As), mg/l 0.010

Barium (Ba), mg/l

PARAMETER - Minerals RESULT Beryllium (Be), mg/l <0.0005

Alkalinity (CaC03), mg/I 104 Boron (B), mg/l <0.20

Bicarbonate (HC03), mg/I 127 Cadmium (Cd), mg/l 0.0013

Carbonate (003), mg/I 0 Chromium (Cr), mg/l 0.013

Chloride (C1), mg/I 2 Cobalt (Co), mg/l <0.005

Fluoride (F), mg/I Copper (Cu), mg/l 0.060
i

Sulfate (S04), mg/I 40 Gold (Au), mg/l

Calcium (Ca), mg/I 48 Iron (Fe), mg/l 0.86

Magnesium (Mg), mg/I 4 Lead (Pb). mg/l <0.005

Potassium (K), mg/l 2 Lithium (Li), mg/l <0.005

Sodium (Na), mg/l 4 Manganese (Mn), mg/l <0.03

Major Anions, MEQ/L 2.97 Mercury (Hg), mg/l 0.0010

Major Cations, MEQ/L 2.95 Molybdenum (Mo), mg/l <0.05

Cation - Anion Balance, % 0.34 Nickel (Ni), mg/l <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/l <0.002

pH, Units 7.48 Silicon (Si), mg/l

Conductivity, umhos/cm 275 Silver (Ag), mg/i 0.0036

Cyanide, Total, mg/l Strontium (Sr), mg/l

Cyanide, WAD, mg/l Vanadium (V), mg/l <0.005

Cyanide, Free, mg/l Zinc (Zn), mg/l 0.05

Hardness (CaC03), GPG: mg/l 136 PARAMETER -Nutrients

Oil & Grease, mg/l Nitrogen, Ammonia, mg/l <0.03

Solids, Dissolved, mg/l 180 Nitrogen, Nitrate, mg/l <0.10

> Solids, Suspended, mg/l 32 Nitrogen, Nitrite, mg/l <0.01

Turbidity, NTU 12 Nitrogen, Total Kjeldahl, mg/l 0.20

Phosphorus, Ortho, mg/l

Phosphorus, Total, mg/l 0.050



Business Phone 605-341-7284
Home Phone 605-341-2458

Hours 8 00 — 4 30 M — F

Travis Laboratories
— ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr

Rapid City, South Dakota 57701

REPORT DATE: 1~I8~89

JAMES H TRAVIS
Laboratory Director

ADDf

CITY

SAM

SAM

DATE

i niv t . —..............— •

3 ESS:

-STATE:

METALS:

Tot x Tot Rec Diss EP Tox

PLE#: SW-35 Antimony (Sb), mg/I <0.005

PLE DATE-TIMF 11-30-88 Aluminum (A1), mg/I 0.31

= RECEIVFD 12-1-88 Arsenic (As), mg/I <0.005

Barium (Ba), mg/I

PARAMETER -- Minerals RESULT Beryllium (Be), mg/I <0.0005

Alkalinity (CaC03), mg/I 86 Boron (B), mg/I <0.20

Bicarbonate (HC03), mg/I 105 Cadmium (Cd), mg/I 0.0007

Carbonate (C03), mg/I 0 Chromium (Cr), mg/I <0.005

Chloride (C1), mg/I 2 Cobalt (Co), mg/I <0.005

Fluoride (F), mg/I Copper (Cu), mg/1 0.006

Sulfate (S04), mg/I 46 Gold (Au), mg/I

Calcium (Ca), mg/I 47 Iron (Fe), mg/I 0.15

Magnesium (Mg), mg/I 4 Lead (Pb), mg/I

Potassium (K), mg/I 1 Lithium (Li). mg/I 0.008

Sodium (Na), mg/I 4 Manganese (Mn), mg/I <0.03

Major Anions, MEQ/L 2.74 Mercury (Hg), mg/I 0.0004

Major Cations, MEQ/L 2.88 Molybdenum (Mo), mg/1

Cation - Anion Balance, % 2.49 Nickel (Ni). mg/I <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/I <0.002

pH, Units 7.57 Silicon (Si), mg/I

Conductivity, umhos/cm 300 Silver (Ag), mg/I <0.0005

Cyanide, Total, mg/I <0.010 Strontium (Sr), mg/I

Cyanide, WAD, mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn), mg/I 0.04

Hardness (CaC03), GPG: mg/I 134 PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen, Ammonia, mg/I <0.03

Solids, Dissolved, mg/I 162 • Nitrogen, Nitrate, mg/I <0.10

Solids, Suspended, mg/I 2 Nitrogen, Nitrite, mg/I <0.010

Turbidity, NTU 3 Nitrogen, Total Kjeldahl, mg/I 0.14

Phosphorus, Ortho, mg/I

Afi/iut.u yW >y<j Phosphorus, Total, mg/I 0.013
plti



Business Phone 605-341-7284
Home Phone 605-341-2458

Hours 8 00 - 4 30 M — F

Travis Laboratories
JOAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr JAMES H. TRAVIS
Rapid City. South Dakota 57 701 Laboratory Director

REPORT DATE: 1-18-89

COMPANY: Brohm Mining Co.____________ LABORATORY #:
vvmr » . ------ 1~ V----: V-' •
ADDRESS METALS:

CITY-STATE ~
Tot Tot Rec Diss x EP Tox

SAMPIF# SW-35 Antimony (Sb), mg/I <0.005

SAMPLE DATE-TIME 11-30-88 Aluminum (A1). mg/I 0.14

DATF RFCFIVFD 12-1-88 Arsenic (As), mg/I <0.005

Barium (Ba). mg/I

PARAMETER •• Minerals RESULT Beryllium (Be), mg/I <0.0005

Alkalinity (CaC03), mg/I Boron (B). mg/I <0.20

Bicarbonate (HC03). mg/I Cadmium (Cd), mg/I 0.0007

Carbonate (COS), mg/I Chromium (Cr), mg/I <0.005

Chloride (C1), mg/I Cobalt (Co), mg/I <0.005

Fluoride (F), mg/I Copper (Cu), mg/I <0.005

Sulfate (S04), mg/I Gold (Au), mg/I

Calcium (Ca). mg/I Iron (Fe), mg/I <0.05

Magnesium (Mg). mg/I Lead (Pb), mg/I

Potassium (K), mg/I Uthium (Li), mg/I <0.005

Sodium (Na). mg/I Manganese (Mn), mg/I <0.03

Major Antons, MEQ/L Mercury (Hg). mg/1 0.0003

Major Cations, MEQ/L Molybdenum (Mo), mg/1

Cation - Anion Balance. % Nickel (Ni), mg/I <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/1 <0.002

pH, Units Silicon (Si), mg/I

Conductivity, umhos/cm Silver (Ag), mg/I <0.0005

Cyanide, Total, mg/I Strontium (Sr), mg/1

Cyanide, WAD, mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn). mg/1 0.02

Hardness (CaC03), GPG: mg/I PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen, Ammonia, mg/1

Solids, Dissolved. mg/I • Nitrogen, Nitrate, mg/1

Solids. Suspended, mg/I Nitrogen, Nitrite, mg/1

Turbidity, NTU Nitrogen, Total Kjeldahl, mg/1

Phosphorus, Ortho, mg/1

Phosphorus, Total, mg/1

n r i ^cn
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SITE DATE FLOU TEMP PH COND
SM-35 1-29-91 FROZEN
SU-35 4-23-91 120.05 8 0.3 300
SU-35 6-14-91 103.224 12 8.0 500
SU-35 7-2-91 20 15 7.3 590
SU-35 8-20-91 44.88 14 8.0 530
SU-35 11-5-91 5 5 8.9 460

DATE FLOW GPM PH COND TEMP C
1-11-89 1 7.63 322 0
5-3-89 65 7.43 191 .9 1 .9
5-30-89 35 7.2 232 6.6
6-27-89 97 7.49 266 10.3
8-31-89 0.7 6.97 325 12.4
SITE DATE FLOW ( GPM) PH COND TEMP C
SW-35 3/2/90 58.3
SW-35 4/18/90 6.94 211
SW-35 5/9/90 162.7
SW-35 6/5/90 13.5 7 374 19
SW-35 8/30/90 36 .61 7.58 387 23
SW-35 11-19-90 7.8 386 8.1

RvU
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Business Phone 605-341-7284
Home Phone 605-341-2458

Hours 8:00 — 4:30 M — F

1854 Lombardy Dr. JAMES H. TRAVIS
Rapid City. South Dakota 57701 Laboratory Director

REPORT DATE: 2-3-89

COMPANY: Brohm Mining Co._____________ LABORATORY 211

Travis Laboratories
COAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

ADDI

CITY

SAM

SAM

DATE

3ESS:

-STATE:

METALS:

Tot x Tot Rec Diss EP Tox

PI F #■ SW-35 Antimony (Sb), mg/I <0.005

PLE DATE-TIMF- 1-11-89 Aluminum (A 1), mg/I 0.37

: RECFIVFD- 1-12-89 Arsenic (As), mg/I <0.005

Barium (Ba), mg/I

PARAMETER -- Minerals RESULT Beryllium (Be), mg/I <0.0005

Alkalinity (CaC03), mg/I 100 Boron (B), mg/I <0.20

Bicarbonate (HC03). mg/I 122 Cadmium (Cd), mg/I 0.0014

Carbonate (C03), mg/I 0 Chromium (Cr), mg/I 0.022

Chloride (C1), mg/I 3 Cobalt (Co), mg/I <0.005

Fluoride (F), mg/I Copper (Cu). mg/I <0.005

Sulfate (S04), mg/I 60 Gold (Au), mg/I

Calcium (Ca), mg/I 53 Iron (Fe), mg/I 0.33

Magnesium (Mg), mg/I 5 Lead (Pb), mg/I

Potassium (K), mg/I 1 Lithium (U), mg/I <0.005

Sodium (Na), mg/I 4 Manganese (Mn), mg/1 <0.03

Major Anions, MEQ/L 3.33 Mercury (Hg), mg/I <0.0002

Major Cations, MEQ/L 3.25 Molybdenum (Mo), mg/I

Cation - Anion Balance, % 1.22 Nickel (Ni), mg/I <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/I 0.002

pH, Units 7.79 Silicon (Si), mg/I

Conductivity, umhos/cm 305 Silver (Ag), mg/I 0.0015

Cyanide, Total, mg/I <0.010 Strontium (Sr), mg/I

Cyanide, WAD, mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn), mg/I 0.06

Hardness (CaC03), GPG: mg/I 154 PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen, Ammonia, mg/I <0.03

Solids, Dissolved, mg/I 1.80 Nitrogen, Nitrate, mg/I <0.10

Solids, Suspended, mg/I 20 Nitrogen, Nitrite, mg/I <0.01

Turbidity, NTU 36 Nitrogen, Total KJeldahl, mg/I 0.41

Phosphorus, Ortho, mg/I

Phosphorus, Total, mg/I 0.021



Business Phone 005-341-7284
Home Phone 605-341-2458

Hours 8:00 — 4:30 M — F

1854 Lombardy Dr JAMES H. TRAVIS
Rapid City. South Dakota 57701 Laboratory Director

REPORT DATE: 2-3-89

COMPANY: Brohm Mining Co.____________ LABORATORY 0: 212

Travis Laboratories
COAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

ADDF

CITY

SAM

SAM

DATE

3ESS:

-STATF:

METALS:

Tot Tot Rec Diss v EP Tox

PLF SW-35 Antimony (Sb), mg/I <0.005

PLE DATE-TIMF- 1-11-89 Aluminum (A1), mg/I <0.10

RECEIVED- 1-12-89 Arsenic (As), mg/I <0.005

Barium (Ba), mg/I <0.10

PARAMETER - Minerals RESULT Beryllium (Be), mg/I <0.0005

Alkalinity (CaC03). mg/I Boron (B), mg/I <0.20

Bicarbonate (HC03), mg/I Cadmium (Cd), mg/I 0.0009

Carbonate (C03), mg/I Chromium (Cr), mg/I <0.005

Chloride (C1), mg/I Cobalt (Co), mg/I <0.005

Fluoride (F), mg/I Copper (Cu), mg/I <0.005

Sulfate (S04), mg/I Gold (Au), mg/I

Calcium (Ca), mg/I Iron (Fe), mg/I <0.05

Magnesium (Mg), mg/I Lead (Pb), mg/I

Potassium (K), mg/I Lithium (Li), mg/I <0.005

Sodium (Na), mg/I Manganese (Mn), mg/I <0.03

Major Anions, MEQ/L Mercury (Hg), mg/I <0.0002

Major Cations, MEQ/L Molybdenum (Mo), mg/I

Cation - Anion Balance, % Nickel (Nl), mg/I <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/I <0.002

pH, Units Silicon (Si), mg/I

Conductivity, umhos/cm Silver (Ag), mg/I <0.0005

Cyanide, Total, mg/I Strontium (Sr), mg/I

Cyanide, WAD, mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn), mg/I 0.01

Hardness (CaC03), GPG: mg/I PARAMETER -Nutrients

Oil & Grease, mg/I Nitrogen, Ammonia, mg/I

Solids, Dissolved, mg/I Nitrogen, Nitrate, mg/I

Solids. Suspended. mg/I Nitrogen, Nitrite, mg/I

Turbidity, NTU Nitrogen, Total Kjeldahl, mg/I

Phosphorus, Ortho, mg/I

Phosphorus, Total, mg/I



Business Phone 605-341-7284
Home Phone 605-341-2458

Hours 8:00 — 4:30 M — F

Travis Laboratories
COAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Or.

Rapid City. South Dakota 57701

JAMES H. TRAVIS
Laboratory Director

REPORT DATE: 8/ 10/89

COM

ADDF

CITY

SAMI

SAM

DATE

PANY- oronm nming

tFRS- P.0. Box 4 85

STATF- Deadwood. S.D. 57 732

pip*. SW 35

METALS:

Tot X Tot Rec Diss EP Tox

Antimony (Sb), mg/I <0.005

pi p nATF-TiMF- 6/29/89 Aluminum (A1), mg/I 0 . I 6

RFCFIVFD- 7/3/89 Arsenic (As), mg/I <0-005

Barium (Ba), mg/I <0. I0

PARAMETER - Minerals RESULT Beryllium (Be), mg/I <0.000!

Alkalinity (CaCOS). mg/I Boron (B), mg/I

Bicarbonate (HC03), mg/I Cadmium (Cd). mg/I <0.000!

Carbonate (C03), mg/I Chromium (Cr), mg/I 0.006

Chloride (C1). mg/I Cobalt (Co), mg/I <0.005

Fluoride (F), mg/I Copper (Cu), mg/I <0.005

Sulfate (S04), mg/I Gold (Au), mg/I

Calcium (Ca), mg/I Iron (Fe), mg/I 0 . I 3

Magnesium (Mg), mg/I Lead (Pb), mg/I

Potassium (K), mg/I Lithium (Li), mg/I <0.005

Sodium (Na), mg/I Manganese (Mn), mg/I <0.03

Major Anions, MEQ/L Mercury (Hg), mg/I <0.0002

Major Cations, MEQ/L Molybdenum (Mo), mg/I

Cation - Anion Balance, % Nickel (Ni), mg/I <0.005

PARAMETER - MISCELLANEOUS Selenium (Se), mg/I <0.002

pH, Units Silicon (Si), mg/I

Conductivity, umhos/cm Silver (Ag), mg/I <0.0005

Cyanide, Total. mg/I Strontium (Sr), mg/I

Cyanide, WAD. mg/I Vanadium (V), mg/I <0.005

Cyanide, Free, mg/I Zinc (Zn). mg/I o o .e
-

Hardness (CaC03), GPG: mg/I PARAMETER --Nutrients

Oil & Grease, mg/I Nitrogen, Ammonia, mg/I

Solids, Dissolved, mg/I Nitrogen, Nitrate, mg/I

Solids, Suspended, mg/I Nitrogen, Nitrite, mg/I

Turbidity. NTU Nitrogen, Total Kjeldahl, mg/I

pn/inA/m ry_____________
Phosphorus. Ortho. mg/I

KCVIuWCU DT
Phosphorus, Total, mg/I

£X 9? yAA'—^



SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date ^ / / // /8

Time //■ /S

Sampler_ 5^______

(Initials)

Sampling Station Number.........

Temperature (degrees C).........

PH..................................

Conductivity (umhos/cm).

Flow (gpm).........................

Water Sample ^Yes^No)............

Filtered Metals ^fes)No)........

Number/Type Bottles..............

Comments...........................

5ui- 3 5

Z c*'3__________

» 3 Z- 2- f*< SV4- tr'

—• 'j/*

5 f <■



3"t*~
-—GROUND-WATER SAMPLING FORM 

FIELD MEASUREMENTS

Date

Time

^ / 3 / 8 /

//igg______
Sampler

(Initials >

pH,

moer.......

s C).......
/■?

............... y. ^z>

/cm)....... /9/.9

o)......... .

s7No).........

... sr^)

Comments



SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date 5 / 3c?/8 ?

Time /*) - tzrz?

Sampler_
{Initials)

Sampling Station Number... ..............5V--35--

Temperature (degrees C).......... .......^ ^

~7 7, c?pH......................................................................................................-----------------U±L--------------

Conductivity (umhos/cm).......... oL J -

Flow (gpm).......  .................. 35 -

Water Sample ^Ye^/No )................................

Filtered Metals ((Ye^/No)......... ...................

Number/Type Bottles............... ......tP Aj')

Comments............................ ...................

g, ^

____



SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date

Time

k / X /8 '

i* MO

Sample
r M

(Initials)

26b

Sampling Station Number.......... - '

Temperature (degrees C) ......................... __________

pH...................................  7.^

Conductivity (umhos/cm).......... ..j

Flow (gpm)............................

Water Sample ((Yes/No)..................

Filtered Metals ^Yes/No)......... .....

Number/Type Bottles....................

Comments



SL'KFACE WATER STREAM GAUGING - FIELD FORM
Date: 77 ______ Meter Uaed: 0C ^ O * * P

Sampler: ^ ^_____________ Stream width: 

Station No.: sw 2>o Total Flow: ______________

Gauge Height:

Interval Midpoint width Depth Area (aft) Velocity (fpa) Qcf a

WX* ^ ------- ^0 ^
1.7 .2 "T07 ./£ 5 ft ^ J ^ ^

.b .67

1.0 .01 2.13

1A .07 2.5M

1.6 .0& 2.^

2.li>

2.5' J.7 .i3 . 19 3? 2.26

.6 .10 2.5^

i.O .i5 2-57________________

I.M .12 2.61

l.b .07 2.i*

2.21

h.V 1.5 .? .06
„ / 2 ° 2.31

.6 .o7 2.1b

1.0 .13 2.25

i A .ok 2.3M

2.50

2.6*1

2.37

2.-n

2M

.
IMl .Z7/Z.

' .9

TOTAL ,2/7c£

Comment*:

7



SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date f /3l /a

Time

Sample
r (V\*4

(Initials)

Sampling Station Number. 

Temperature (degrees C).

PH.........................

Conductivity (umhos/cm).

Flow < gpm)...............

Water Sample (Yes/No)... 

Filtered Metals (Yes/No)

Number/Type Bottles.....

Comments.................
^*♦**4^ £>i —

SW-S?

12.-4 ____

225



SAMPLE NAME: SW-35 
DESCRITPION: ,
SAMPLE DATE: 04/23/9q 
SAMPLE TIME:
SAMPLED BY:

MYRON ANDERSEN 
BROHM MINING CORP. 
P.O. BOX 485 
DEADWOOD, SD 57732

ACCOUNT NUMBER: WIOOO
LAB NUMBER: 19900423 

DATE RECEIVED: / /
TIME RECEIVED:

REPORT DATE: 11/21/91

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm 259. Aluminum
Hardness Antimony
PH 6.85 Arsenic < .001
Solids, Dissolved, mg/1 172 . Barium
Solids, Suspended, mg/1 Beryllium
Turbidity, NTU Boron

Cadmium
Calcium

< .001

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

Alkalinity 116 . Copper .003
Bicarbonate 142 . Gold < .001
Carbonate, mg/1 0 . Iron
Chloride, mg/1 3.0 Lead
Cyanide, Total, mg/1 .0082 Lithium
Cyanide, WAD, mg/1 .0013 Magnesium
Cyanide, Free, mg/1 Manganese
Fluoride, mg/1

.
Mercury

Nitrogen, Ammonia, mg/1
.

Molybdenum
Nitrogen, Nitrate, mg/1 .500 Nickel
Nitrogen, Nitrite, mg/1 Potassium
Sulfate, mg/1 65 .6 Selenium

Silicon
Silver

< .001

Sodium
Strontium
Vanadium
Zinc

6.41

APPROVED BY: 

DATE:



MYRON ANDERSEN 
BROHM MINING CORP. 
P.O. BOX 485 
DEADWOOD, SD 57732

PHYSICAL PROPERTIES

Conductivity, umhos/cm
Hardness
PH
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 
Turbidity, NTU

INORGANIC & NONMETALLIC

Alkalinity 
Bicarbonate 
Carbonate, mg/1 
Chloride, mg/1 
Cyanide, Total, mg/1 
Cyanide, WAD, mg/1 
Cyanide, Free, mg/1 
Fluoride, mg/1 
Nitrogen, Ammonia, mg/1 
Nitrogen, Nitrate, mg/1 
Nitrogen, Nitrite, mg/1 
Sulfate, mg/1

QUALITY CONTROL

Major Anion Sum, meq/L 
Major Cation Sum, meq/L 
Anion-Cation Balance, %

SAMPLE NAME: SW-35 
DESCRITPION:
SAMPLE DATE: 11/19/90 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19901120 

DATE RECEIVED: 11/20/90 
TIME RECEIVED: 01:00 PM 

REPORT DATE: 11/21/91

VALUE METALS mg/1 DISSOLVED TOTAL

392. Aluminum

.
Antimony

7.51 Arsenic < .001 .001
260. Barium

2.5 Beryllium
Boron
Cadmium .001 .003
Calcium 60.4

VALUE Chromium
Cobalt

.
Copper .013 .016

124 . Gold < .001 < .001
0.0 Iron
6.0 Lead
< .010 Lithium

.
Magnesium 7.88

.
Manganese

.
Mercury

„
Molybdenum

.114 Nickel
Potassium 1 .94

88.2 Selenium < .001 < .001
Silicon
Silver

VALUE Sodium 4 .45
Strontium

4 .05 Vanadium
3.90 Zinc .013 .063

-1 .77

I
APPROVED BY: ; 

DATE: 



SAMPLE NAME: 
DESCRITPION:

SUI-35

SAMPLE DATE: 
SAMPLE TIME:

03/02/90

<;v,- ^ SAMPLED BY: MT

I^O
ACCOUNT NUMBER: W1000

LAB NUMBER: 3400
MYRON ANDERSEN DATE RECEIVED: / /

BROHM MINING CORP . TIME RECEIVED:
P.O. BOX 485
DEADWOOD, SD 57732

REPORT DATE: 11/21/91

TCT

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm 330. Aluminum
Hardness Antimony

PH 7.38 Arsenic < .005 < .005
Solids, Dissolved, mg/1 322. Barium
Solids, Suspended, mg/1 5. Beryllium
Turbidity, NTU

.
Boron
Cadmium .001 .0005
Calcium

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

Alkalinity 52.0 Copper < .005 < .005
Bicarbonate 63.0 Gold
Carbonate, mg/1 0.0 Iron
Chloride, mg/1 •

Lead
Cyanide, Total, mg/1 < .01 Lithium
Cyanide, WAD, mg/1 .

Magnesium
Cyanide, Free, mg/1 • Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/1

.
Molybdenum

Nitrogen, Nitrate, mg/1 .91 Nickel
Nitrogen, Nitrite, mg/1

.
Potassium

Sulfate, mg/1 77 .0 Selenium < .002 < .002
Silicon
Silver
Sodium 5 .0
Strontium
Vanadium
Zinc .01 .04

APPROVED BY:

DATE:



SURFACE WATER STREAM GAUGING - FIELD FORM

Date: 3

Sampler: __

Station No.: 

Gauge Height

Z. -9o

A o-> -.55

Meter Used:

Total Flow:

: AS'

. 13

Interval Midpoint Width Depth Area (sftl Velocity Ifps) Qcf •

O - • 5 .Z5 .5 .Z J , 3 .03

.5- / . 75 , 5 . 3 -US ,/S . 5 .015

/ - /. 5 /.t5 .S' 5 ,/i5 . £ soz5

__________ v tcA__V T*
________fa------------

X __________

tii fl.?~...

\ f ffijP")\

X
-____ v - -----------

y.

w
«

TOTAL
_____Comments:



GROUND-WATER SAMPLING FORM

FIELD MEASUREMENTS

Date y / /V /$ ?D

Time /C SS

Sampler IM.A- (H k
(Initials)

Sampling Station Number..
........................................c5 - 3 S

Temperature (degrees C)..

PH.....................................................................
..................... (,.*!

Conductivity <umhos/cm). . ......................

Depth to Water (ft)............... .

Water Sample

Filtered Metals (Yes/No)..

Number/Type Bottles..................

Comments



SURTACE WATER STBCAM GAUGING - r 1 ELD fORH

Date: 5

Sampler: ___

Stat ion No.. 

Gauge Height

7-? o

lA'Ol' •

4io -3S

Meter Used: Iog.V«T^ v--CW:f>

Stream Width: 2~ '_____________________

Tota 1 flow: ' » 3 G> 2 5^

1 Interval Midpoint width

.. s

Depth Area (aft) Velocity (fpa)
Ocfa ""]

f £> - ' 5 .*» a/5 *> 3 ,6*75
,5-1 . 5 /3S .ns , 6 eo1?5
/ - /•* hlS . 5

/ H c 2- *7
e 5 . ~5 ./S' U .Cl

------------
o 1 /<s$Y

-f\7* "7 „
r^5

*

1

TtTTf
: x

,S~01

22^.

A

Comments:
TOTAL 1 .36*S



auHfACf WATtH >T>LAH CAVG1W ■ H1U> fOEH

Oant ■- - ^ 'L H*»«r !>••<' _____rA.jP

J4.pl.rl Il\ 4- . *lr«« t»»4»fci ------- *______________

Station Ho. . ' ■ Toni flow: ----- I----- ___2-------------------

G«u<je Heiqht:

Tnterva1 Midpoint Width 0«-pth Area lafll Velocity (fpa) Qcf •

1 • z‘ ,s c 1 ,<$5 . 1 >60 *>

3 - / • 75 ' 5 ,1 » 0 5 . i- >0/

/- / 5 • 5 * 1 o . L O'

/. 7 5 . 5 4
, / 'OC^

TOTAL

Consent t:

\V^ 1'



GROUND-WATER SAMPLING FORM 

FIELD MEASUREMENTS

Date i / ^ / _

Time

Sampler.1________________
(Initials)

Sampling Station Number. 

Temperature (degrees C).

PH....................................................................

Conductivity (umhos/cm).

Depth to Water (ft).....

Water Sample (Yes/ho)... 

Filtered Metals (Yes'No) 

Number/Type Bottles.....

r^-7 /

iV; /H i ' .

Comment s



SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date 7 / /8> ?D

Time /I

Sampler
(Initials)

Sampling Station Number. 

Temperature (degrees C).

PH.........................

Conductivity (umhos/cm).

Flow (gpm)...............

Water Sample j^es^No)... 

Filtered Metals jrfe^/No) 

Number/Type Bottles.....

2-S

___3%^

C W\~~>v3 A~/3-^

Comments




